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Devide for a pressure-relief system for processing equipment on off- 
shore platforms. 

TECHNICAL FIELD 

The present invention relates to a method for pressure relief in 
a production process on a platform offshore. The invention also 
comprises a device for a pressure-relief system. 

'background ART 

Production plants for oil /gas are always provided with gas-relief 
systems in order to relieve the pressure in production processes. 
Depressurization can be necessary for production or safety rea- 
sons and in such situations the gas must be directed to a safe 
area in the space of a short time. According to current conven- 
tional system, the gas is directed through a header system to a 
flare for burning off. Due to the large quantities of gas which 
have to be drained in a short space of time, the heat radiation 
from the flare will be a limiting factor which determines the 
shortest distance between flare and platform. For example, it can 
be mentioned that the longest flare-boom installed in the Nor- 
wegian sector of the North Sea is 137 metres. Long flare-booms 
cause a heavy load on the module support frame and induce a nega- 
tive displacement of the platform's centre of gravity. As produc- 
tion moves towards increasingly greater depths of water, it will 
be of crucial importance to be able to keep the weight on the 
platform deck at a lowest possible level. New areas which are 
currently being planned for development will achieve considerably 
greater production levels, particularly of gas. The amount of gas 
to be depressurized within a defined period of time will there- 
fore be substantially greater than in previously known construc- 
tions offshore. 

The authorities in most countries which participate in oil pro- 
duction offshore have regulations which demand that all proces- 
sing equipment can be pressure-relieved within a definite period 
of time. In areas of extensive production, particularly of gas, 
in a conventional system, a very long flare-boom will be required 
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and this will entail considerable constructional problems. An 
alternative which is suggested, is to divide the platform into 
several zones, where each zone is fire and explosion-proof in 
relation to the other zones. In the case of fire, explosion or 
other risk situations, it is suggested that only each zone will 
have to be pressure-relieved within the time-limits set by the 
authorities. In order to achieve a sufficient degree of security 
with such a system, fire and explosion-proof walls between each 
zone are obviously necessary, and this will be expensive. In the 
case of any leakage of gas, it must be certain that no gas can 
travel from one zone to another, and this makes great demands on 
the constructional design. Moreover, a zone-divided pressure- 
relief will require a much more complicated pressure-relief sys- 
tem. The method of zone-divided pressure relief can therefore be 
considered a far from satisfactory solution, both economically 
but perhaps even more security-wise, since the total time of 
depressurization will be considerably extended. 

The objective of the present invention is to achieve a method of 
depressurization of a production process on a platform offshore, 
where the need for a conventional flare is eliminated or where 
the length of the flare boom can be considerably reduced, and 
where the total length of time of depressurization can be kept as 
short as possible. 

DISCLOSURE OF THE INVENTION 

According to the invention, this is achieved by a method which is 
characterized in that the pressure-relief medium, mainly gas, is 
fully or partly led to release underwater. The invention also 
comprises a device for putting the method into practice* 

The new concept for depressurization of production processes on 
platforms of f shore represents a considerable progress compared to 
already known, conventional concepts where all depressurization 
is carried out through a flare. The concept will be particularly 
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advantageous on platforms with high production and therefore 
large amounts of gas to be relieved of pressure, and where the 
dimensions of the flare boom can be dangerously large in a con- 
ventional pressure-relief system. According to a preferred embod- 
iment of the invention, sources of high pressure in the produc- 
tion process are relieved of pressure by way of the underwater 
gas-release system, to a level of pressure similar to the static 
pressure at the point or .points of release. Gas with a pressure 
below this level is relieved by way of a conventional flare. 
Calculations which have been carried out show that, typically, a 
quota of between 50-70 % equivalent volume units of the gas to be 
released, will be able to be pressure relieved underwater. 
This will of course have a considerable, positive influence on 
the size of the flare-boom. 

The invention will also be of great importance on floating pro- 
duction platforms, where the size of the flare boom plays a 
critical role in the stability of the platform. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in more detail in the following 
with reference to the accompanying drawings where, 

fig. 1 shows a basic embodiment of the invention , 

fig. 2a-2c show schematic embodiments of the pressure-relief 

concept according to the invention, 

fig. 3 shows an embodiment of the invention, 

fig. 4 a-e show various embodiments with gas-release at various 
depths . 

MODES FOR CARRYING OUT THE INVENTION 

In fig. 1 a fixed platform 10 is shown, with an indicated under- 
water gas-release system 13, indicated in the form of a pipe, and 
where the gas is released under water at a considerable depth 
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beneath the surface of the sea 12 «• Tests have shown that a dis- 
charge of gas at. a depth of 100 metres, will spread on the sur- 

2 

face over an area greater than 100 m , and if the depth is in- 
creased to 200 metres the area becomes 4 times as large. The 
reason for the size of the area is the heavy spreading which 
takes place in the plume of bubbles under water. Even with large 
amounts of gas, concentration on the surface will be small as 
long as the water depth is sufficiently great. For fire to occur, 
a minimum concentration of 4-5 % (for natural gas) is required, a 
condition which seldom arises. It is therefore possible to re- 
lease gas in deep water, as an alternative to burning-off , with- 
out any danger or other disadvantages occurring. 

By replacing a traditional flare boom with a system of gas- 
release under water r considerable reductions in weight on the 
platform deck will be achieved and thus far better stability for 
the platform, since the centre of gravity of the platform can be 
lowered. A pressure relieval system which discharges gas in deep 
water will however, have an internal system pressure, which is at 
least as great as the static pressure at the depth of discharge. 
This means that such a system alone will not be able to depress- 
urize for instance, process equipment down to, for instance, 
atmospheric pressure, something which in some cases will be 
necessary. 

In a preferred embodiment the gas-release system consists there- 
fore of a combination which comprises a conventional pressure- 
relief system with a flare and a gas-release system under water. 
With such a "double-release system" the flare can be dimensioned 
to receive considerably smaller amounts of gas, and can therefore 
be built shorter and with a much lower weight. In the case of. 
constructions in deep water and where it will periodically be 
necessary to release large amounts of gas, such a system will be 
particularly advantageous r since it will be possible to build the 
platform deck, smaller and cheaper. A schematic embodiment of such 
a "double release system" is illustrated more closely in fig. 2a 
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which shows a gas-release system according to the invention where 
gas from sources of high pressure is led by way of a high- 
pressure tank 21 and a high-pressure line 22 to discharge under 
water. The high-pressure line 22 comprises a branch or side-line 
24 a which leads gas to a conventional flare 25. The gas flow in 
the side-line 24 a is limited by a choke 23 a. Gas with low pres- 
sure, is led by way of a low-pressure tank 26 and a separate line 
27 to the flare 25. In the figure, a separate loop 28 to lead off 
gas with atmospheric pressure is also indicated. Figure 2b indi- 
cates schematically an alternative embodiment of a double de- 
pressurization system where high-pressure gas, for example from 
underwater sources, is led through a header line 22 to release 
under water. Instead of a separate side-line 24 from the high- 
pressure line to the flare, a side-line 24b is arranged, with a 
choke 23b which is connected to the low-pressure line 27. This 
solution is simple and functionally safe and the choke opening 
23b can be chosen according to the capacity of the flare 25. 

Figure 2c shows an embodiment where two side-lines 24b, 24c are 
used, which side-lines 24b, 24c are parallel to each other, be- 
tween the high-pressure and low-pressure lines 22, 27, a side- 
line 24b with choke 23b corresponding to fig. 2b, and a side-line 
24c which is, in addition to a choke 23c, equipped with a valve 
29, preferably a time-regulated valve. During depressurization 
the valve 29 will open after a certain time, and the amount of 
gas from the high-pressure line 22 to the flare 25 will increase. 
The load of the low-pressure line 27 will at this point of time 
have decreased., thus making opening of the valve 29 possible. 

The actual underwater gas-release system can be designed in many 
different ways. Fig. 3 shows a preferred embodiment of a "double 
pressure-relief system" on a platform 10. The pressure-relief 
system comprises a header system 31 from each pressure-relief 
group. The collective pipe system 31 is extended down to the 
sea-bed for discharge via an underwater gas-release system 13. In 
addition, the header system 31 is connected with a side pipe 33 
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which; leads along a boom 34 to a conventional flare 25. The side 
pipe 33 comprises a choke or valve for regulating the flow of 
gas • 

The flow through the choke will be a function of the upstream 
pressure from the system and the opening of the choke. If a valve 
is used, it can be time-regulated ♦ In the figure, only one header 
system is indicated on the deck. Some equipment, for example some 
types of compressor, are sensitive to back pressure in the header 
system 31, and in practice, a separate pressure-relief loop 
connected directly to a conventional flare would be required for 
such equipment. It must however, be pointed out that the amount 
of gas which has to be pressure- relieved with such equipment is 
relatively small. 

The underwater gas-release system 13, which is a collective term 
for the pressure-relief system which comprises the extension from 
the header system 31 and down to the discharge site or sites, 
extends in the upper part inside the shaft of the platform 10* and 
through the wall of the shaft and further down the outside of the 
platform's shaft at considerable distance from the surface of the 
sea. 

Instead of directing the gas out at a point on the sea-bed, it 
will be possible, as suggested in fig. 3, to let the pipeline 
extend parallel to the sea-bed and to provide the pipeline with 
several orifices 35. 

In this way it will be possible to achieve a dispersion of gas 
over a considerable area, which will make this concept more fea- 
sible in areas where the water is not tod deep. 

As mentioned previously, the gas from the various pressure-relief 
groups is, in a conventional system, collected with a header 
system which ends up in a knock-out drum and a flare 25. The 
requirements today are that most sources can be pressure-relieved 
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to about 7 bars within a certain period of time. In the case of 
discharge under water , the equipment will be depressurized to the 
static pressure which prevails at the site of discharge and fur- 
ther pressure-relief will take place through a conventional flare 
with a reduced boom length. It is desirable to relieve as much of 
the gas as possible under water, so that the length of the flare 
boom can be as short as possible. In order to achieve this it is 
suggested in an embodiment according to the invention that the 
gas-release system under water is provided with several points of 
discharge located at various depths. Figures 4 a-e show schemati- 
cally several constructive embodiments of such a system, and each 
embodiment will be more closely described in the following. 

Fig. 4a shows a platform 10 which is founded on the sea-bed 11 
and comprises a schematically shown underwater gas-release system 
which comprises three points of discharge 45a, 45b, 45c, at three 
different levels. In order to prevent, to the greatest possible 
extent, the gas from rising up to the surface 12 close to the 
platform 40, it is suggested that the discharge points of the gas 
45a, 45b, 45c are situated at a horizontal distance from the 
platform 10. The underwater line 13, which is secured to, and 
extends downwards alongside the platform shaft, is produced pre- 
ferably of rigid corrosion-resistant material, for example steel. 
Flexible hoses, 48a, 48b, 48c which lead out to the points of 
discharge 45a, 45b, 45c, are attached to the line 13. It is 
suggested that the hose-ends are attached to a chain arrangement 
49 which at it ? s lower end is secured to the sea-bed 11, while 
it's up£er end is secured to a buoyancy element 50. The arrange- 
ment is kept secure by way of guy ropes 51 secured to the seabed 
11 and possibly to the platform 10. The flexible hoses 48a, 48b, 
48c must be secured and can optionally be equipped with buoyancy 
elements 52, so that they always slope downwards towards the 
points of discharge 45a, 45b 45c in order to avoid liquid build- 
up of heavier hydrocarbons in the hoses 48a, 48b, 48c. 
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Fig. 4b shows in principle the same concept as fig* 4a except 
that the end-part of the hoses 48a , 48b, 48c are attached to a 
rigid underwater buoy 53 r for example of concrete which by way of 
a joint 54 is secured to the sea-bed 11. This construction, will 
relatively easily be able to absorb reactive forces from the 
various outlets in the case of pressure-relief. 

Fig. 4c shows a construction, where the points of discharge is 
situated on a corresponding type of underwater buoy 53 which in a 
similar manner is secured by way of a flexible joint 54 to the 
sea-bed 11. The actual underwater main pipe or line consists 
however, of three separate pipes 55 which extend downwards along- 
side the shaft of the platform to the sea-bed 41 and via flexible 
hoses on the sea-bed 41 and via flexible hoses on the sea-bed 41 
and upwards alongside the underwater buoy 53 to their respective 
points of discharge* The most important advantage of such a con- 
cept will be that, as opposed to the solutions in fig. 4a-b, 
there are no hoses or pipes floating freely at various depths 
between the platform and the underwater anchoring arrangement. A 
disadvantage with the concept will be the danger of liquid 
build-up of heavier hydrocarbons in the flexible pipes which 
extend along the sea bed. 

Fig. 4d shows a conceptual design where rigid pipes 58a, 58b, 58c 
extend from the line 13 alongside the platform shaft 47 out to 
the respective points of discharge- The pipes are supported by 
frame-work structures 57a, 57b, 57c which in the shown embodiment 
are in the shape of triangular towers. Each corner can for 
instance consist. of pipes where one of the pipes can be a gas 
discharge pipe. Alternatively, the lower point of discharge 59a 
can be mounted onto a smaller framework tower on the sea bed 11. 
The framework structures are spread around the platform 40 in 
order to spread the loads. An advantageous characteristic of this 
embodiment is that the system is independent of movements between 
the platform 40 and the. sea bed 41. 
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Fig, 4e shows a corresponding embodiment with rigid pipes 58a, 
58b/ 58c, as in fig- 4d, but where the points of discharge are 
supported by a framework tower 60 which rests on the sea bed 11, 
and where framework bridges 61 are stretched between the tower 60 
and the platform 40 to support the pipes. 

A method for depressurization of process equipment on platforms 
off-shore according to the invention can comprise the following 
steps: 

- gas is collected in a manner known in the art, from the various 
pressure-relief groups, where gas from low-pressure equipment 
and back-pressure sensitive equipment is conducted directly to 
a conventional system with liquid separator and flare, 

- high-pressure gas is relieved through an underwater gas-release 
system to a predetermined level, after which further relieval 
takes place through a choke or a valve which opens in a side- 
line for pressure-relief in a conventional system. 
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• PATENT CLAIMS 

1. Method for depressurization of a production process on a 
platform (10) offshore characterized in that gas, 
in the case of pressure- relief of the production process , is 
wholly or partly led to discharge under water. 

2. Method according to claim 1, characterized in 
that the gas is led to discharge via an underwater .gas-release 
system, or several points at considerable distance beneath the 
surface of the sea. 

3. Method according to claim 1,. characterized in 
that the whole or part of the production process, are pressure 
relieved via the underwater gas-release system to a level of 
pressure substantially equal to the static pressure at the point 
or points of discharge, after which the production process is 
further relieved of pressure through a conventional system with 
liquid separator and flare (25) . 

4. Method according, to claim 1 and 3, characterized 
in that high-pressure sources in the production process are de- 
pressurized via the underwater gas-release system r where gas from 
low-pressure sources and gas with a pressure level below the 
static pressure. at the point or points of discharge of the under- 
water gas-release system is depressurized through a conventional 
system with liquid separator and flare. 

5. Device for a depressurization system for a production process 
on a platform (10) offshore, characterized in that 
it comprises an underwater gas-release system through which at 
least some of the gas, at depressurization, is led to discharge 
under water. 
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6. Device according to claim 1 characterized' in 
that the underwater gas-release system comprises at least one 
pipe (32, 13, 55) which extends from one or more header systems 
on the platform (10), and is conducted down into the sea along- 
side the shaft (47) of the platform and terminates at at least 
one point of discharge under water, 

7. Device according to claims 1 and 2, characteri- 
zed, in that the underwater gas-release system ends in several 
points of discharge (35) located in deep water and substantially 
parallel in relation to the surface of the sea. 

8. Device according to one or more of the previous claims, 
characterized in that the underwater gas-release 
system ends up at several points of discharge (45a-c, 59a-c) 
located at various depths beneath the surface of the sea. 

9. Device according to claims 1-4, characterized 

in that the points of discharge are located at a horizontal mini- 
mum distance from the platform (10) . 

10. Device according to claim 1, characterized in 
that the upper part of the pipe of the gas-release system, which 
extends from the header system (31) extends inside the shaft (47) - 
of the platform (10) , whilst the lower part of the pipe, below 
the splashing zone, is attached to the outer side of the shaft. 

11. Device according to claim 6, characterized in 
that the platform's header system (31) comprises a header line 
(22) from high-pressure sources which are led to discharge under 
water, a header line (27) from low-pressure sources which de- 
pressurize gas via a conventional flare. (25) , where at least one 
sideline (24) is arranged, which connects the high-pressure and 
low-pressure header lines (22, 27) . 
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12 ♦ Device according to claim 11 , characterized in 
that the header system (31) comprises a sideline (24b) with a 
choke opening (23b) to connect the high-pressure and low-pressure 
header lines (22, 27), 

13. Device according to claims 11 and 12, characteri- 
zed in that it parallel to the sideline (24c) , comprises a 
choke (23c) and. a valve (29) which is preferably time-regulated. 
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